Thermal comfort indices are normally used for assessing and controlling heat stress conditions in both indoors and outdoors environment. In this paper, the results of the design and test of an Arduino-base prototype for estimating heat stress index is presented. This prototype allows the accurate detection of wind speed, air temperature, relative humidity, precipitation, atmospheric pressure, irradiation and globe thermometer temperature. By means of these parameters, it is possible to obtain indices such as mean radiant temperature (MRT) and wet bulb globe temperature (WBGT). As a result, the indices are estimated, stored in a database and analyzed. These values will be used in the future to measure the mitigation of heat stress in urban environments, by means of the construction of green facades, green roof or tree planting.
Introduction
Exposure to high-temperature environments can deviate in physical and psychological health problems (Deschenes, 2014) , therefore, evaluating the relation between high temperature and health problems is an important task (Enander & Hygge, 1990; Fishman, Carrillo, & Russ, 2019; Gasparrini et al., 2017) , even for urban planning (Gunawardena, Wells, & Kershaw, 2017) . However, in general terms, assessing heat stress index is not an easy task due to environmental changing conditions depend on de location, and therefore, a standardized heat stress index monitor is required for the location to asses (Maurya, Haque, Kumar, & Diwakar, 2019) . (V. H. Nguyen, Q. T. Tran, and Y. Besanger 2016) .
On the other hand, several papers mentioned the use Arduino board as a monitoring system (A. D. Deshmukh and U. B. Shinde 2016, S. Ferdoush and X. Li 2014) . The development of a low-cost SCADA system using an Arduino board is presented in (I. Allafi and T. Iqbal, 2018) , where environmental variables and power generation from the photovoltaic system are measured. (J. L. Sarinda, T. Iqbal, and G. Mann 2017) presents the development of a system for remote wireless control and monitoring for a single power inverter. The hardware used by the authors includes an Arduino and a Raspberry development board.
This work presents and analyses the results of the design, commissioning and test of a prototype to measure continuously the parameter required to calculate MRT and WBGT for the purpose of carrying out actions to mitigate the heat stress.
Methodology
To measure parameters required for calculating heat stress indices, a low-cost heat stress monitor indices have been designed, built, commissioning and tested. The components used to set up the prototype are shown in table 1: To integrate all the sensors in the Arduino board, a PBC board was designed and printed. For such purpose, the easyeda platform was used. The design obtained is shown in figure  2a . A picture of the PCB board with all the connectors and some sensors is shown in figures 2b and 2c. One of the components of the system is a microSD card, used for storing all the data collected by the sensors. To save energy, the timer TPL5110 is in charge of running the program every 15 minutes to collect all the data from the sensors, when the data are stored into the microSD card, the program turns off the Arduino until the TPL5110 turn it on again after 15 minutes. The prototype does not require being connected to an AC power plug, since it has a PV panel which, by means of a charger, charges the 18650 battery, them, the system can continue operating at night.One part of the code used for programming the Arduino board is shown in figure 4 . Figure 4 . Part of the code used for programming the Arduino board Arduino (2019) Once the prototype has been assembled and tested, it was required to design a box for the prototype. Figure 5 shows the box designed in a 3D printer by means of the tinkercad platform. Figure 6 shows a picture of the final box and its components. 
Results
As a result, a device able to monitoring heat stress indices was obtained. The final design is shown in figure 7. The device has been tested since February 2019, but due to the big amount of collated data, to analyze the results, 15th and 17th of February were chosen. The designed prototype is able to measure continuously parameters such as Air temperature, Globe temperature, wind velocity, relative humidity, solar irradiance and atmospheric pressure ( figure 8a and 8b) . By means of the parameters measured it is possible to calculate heat stress indices such as WBGT and RMT (figures 8c and 8d). 
Conclusion and discussion
Using the prototype designed and tested, two of the most important heat stress indices were calculated: WBGT and RMT. The values obtained let asses the level of heat stress in the areas under study. Knowing the level of heat stress, measures could be taken to alleviate it and improve the quality of life of the people affected. Depending on the results obtained by the prototype, some of the measures to mitigate heat stress are the installation of green facades, green roof, and tree planting. After setting up such components, by mean of the device designed, it is possible the quantification of the effect due to the improvements carried out.
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